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• Issues in last update (May 3)

– Only pythia6 tried

– Too high min parton pT applied in cfg (ckin3 50)

– No triggers applied / Used RMS values instead of fit in getting resolution

• Updates in this report

– Pythia8: minimum energy trigger added

– Pythia6: minimum energy, minimum jet pT, and η (almost same to PHPy8JetTrigger) triggers added

→ results look weird. I need hint/lead

• What I’m going to talk:

– Reminder (definitions, cuts, procedures)

– Resolution distributions using Pythia8 w/ triggers

– Pythia6 results: items I checked



Reminder
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• Definitions

– Energy resolution: e_reco / e_true (previously: (e_true – e_reco)/e_true)

– φ resolution: spread of Δφ (φ_true – φ_reco)

– η resolution: spread of Δη (η_true – η_reco)

• Cuts:

– True η windows: {1.2, 1.6, 2.0, 2.4, 2.8, 3.2, 3.6, 4.0} (previously: {2.3, 2.9, 3.5, 4.1})

– True energy windows: {20, 22, 24, 26, 28, 30, 34, 38, 42, 46, 50, 60, 70, 100}

• Procedures:

1. Generate events using Pythia8 (Pythia6) + Geant4 simulation + Jet evaluator

(used default setup in Fun4All_G4_fsPHENIX.C, framework build pulled in July 21)

2. Search 1st/2nd leading jets (highest/2nd highest pT) in an event

3. Fill target resolution parameter (ex. Δφ) for given condition into a TH1

4. Get resolution: tested RMS, Gaussian fit, Gaussian fit w/ minimum # of entries in TH1



Pythia8 conditions
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• phpythia8.cfg
! Beam settings

Beams:idA = 2212   ! first beam,  p = 2212, pbar = -2212

Beams:idB = 2212   ! second beam, p = 2212, pbar = -2212

Beams:eCM = 200.   ! CM energy of collision

! Settings related to output in init(), next() and stat()

Init:showChangedSettings = on

#Next:numberCount = 0          ! print message every n events

Next:numberShowInfo = 0            ! print event information n times

#Next:numberShowProcess = 1         ! print process record n times

#Next:numberShowEvent = 1           ! print event record n times

! PDF

#PDF:useLHAPDF = on

#PDF:LHAPDFset = CT10.LHgrid

#PDF:pSet = 7 ! CTEQ6L

! Process

#HardQCD:hardccbar = on

#HardQCD:hardbbbar = on

HardQCD:all = on

#Charmonium:all = on

#SoftQCD:nonDiffractive = on

! Cuts

PhaseSpace:pTHatMin = 5.0 (10.0, and 15.0)

• Triggers

– 1.2 < η < 4.0

– Minimum jet energy > 10

• Generated:

– Produced 0.1 M for each pTHatMin (0.1 M x 3)

→ pTHatMin used: 5, 10, and 15

• Evaluated:

– R = 0.4, 0.6



Pythia8 sanity check R = 0.4
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– Reco e / True e vs. True e, 0.3 M generated, 1st/2nd leading jets only



Pythia8 sanity check R = 0.6
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– Reco e / True e vs. True e, 0.3 M generated, 1st/2nd leading jets only



Pythia8 jet resolution evaluation RMS, Fit, Fit + min event #

6

• I fill a TH1 for given condition: for instance,

– Pythia8, R = 0.4, 2.0 < η_true < 2.4, probe Δη, 30 < energy_true < 34 ↓

– RMS means I directly use RMS of histogram as Δη

– Fit means I apply fit on histogram for given condition:

→ use histogram’s mean and RMS as Gaussian fit’s seeds

→ Perform fit on the range of: Mean ± 3 x RMS

– Fit + min events # means I only try previous fit when histogram’s # of entries > 30



Pythia8 jet resolution evaluation Energy, RMS
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Reco E / True E vs.  True E (* Caveat: x axis begins from 20)

Suspect statistical fluctuation
(sanity check plots)



Pythia8 jet resolution evaluation Energy, Fit
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Reco E / True E vs.  True E



Pythia8 jet resolution evaluation Energy, Fit + min event #
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Reco E / True E vs.  True E



Pythia8 jet resolution evaluation η, RMS
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Δη vs. True E



Pythia8 jet resolution evaluation η, Fit
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Δη vs. True E



Pythia8 jet resolution evaluation η, Fit + min event #
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Δη vs. True E



Pythia8 jet resolution evaluation φ, RMS
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Δφ vs. True E



Pythia8 jet resolution evaluation φ, Fit
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Δφ vs. True E



Pythia8 jet resolution evaluation φ, Fit + min event #
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Δφ vs. True E



Intermediate summary Pythia8
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• Pythia8 resolution plots doesn’t look that bad

– It seems Fit + min events # makes most sense

– I expect additional events generation will make the distribution smoother (for fluctuating points)

– Dividing η segments above 2.4 won’t be much meaningful (?)

→ a question: reason for ‘not many’ events? Inherently low statistics or something else?



Adding triggers on Pythia6
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• Added jet triggers

– If my understanding is correct, PHPy8JetTrigger works like this:

a. access on produced pythia8 event

b. iterate all produced particles (or sub-events?), then save a particle

in the form of pseudojet (fastjet::Pseudojet) if it satisfy given triggers

c. Apply jetFinder algorithm, return ‘true’ if min pT condition is satisfied

– Added triggers on PHPythia6: basically it’s a copy & paste of:

1. a. part: PHPy6ForwardElectronTrig

accessed HepMC::GenEvent instead of pythia6

2. b. and c. part: PHPy8JetTrigger (triggering parts) 

* Snippet of the code is in backup



Pythia6 conditions
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• phpythia6.cfg
roots  200

proj p

targ p

frame  cms

pytune 100 // tune A 

msel 0      // turn on all prod. mechanisms manually

msub 10 1   // f + f' -> f + f' (QFD) 

msub 11 1   // f + f' -> f + f' (QCD) : QCD jets (semi-hard QCD 2 -> 2 
processes)

msub 12 1   // f + fbar -> f' + fbar'

msub 13 1   // f + fbar -> g + g

msub 28 1   // f + g -> f + g

msub 53 1   // g + g -> f + fbar

msub 68 1   // g + g -> g + g

msub 83 1   // f + q -> f' + Q, massive

ckin 3 5.0  // min parton pt 10.0, and 15.0 as well

• Triggers

– 1.2 < η < 4.0

– Minimum jet energy > 10

• pytune 100

– Added a couple of lines on PHPythia6 to use it

* It was omitted in recent build. Why?

• Generated:

– Produced 0.1 M for each ckin3 (0.1 M x 3)

→ ckin5 used: 5, 10, and 15

• Evaluated:

– R = 0.4, 0.6



Pythia6 sanity check R = 0.4, 0.3 M events
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– Yep. I know. Something is wrong.



Pythia6 sanity check
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• So what’s  wrong?

– Bug in the macro? Pythia8 shares same macro. Thus it’s not.

– Didn’t used proper configuration?

→ possibly

– Triggers didn’t worked properly?

→ likely. I put snippet of my codes in backup. Any hint?

– Pytune wasn’t applied?

→ also likely

– Anyway, I produced much more events (3M = 1 M x 3 ckin3 setup (5, 10, and 15))

and checked resolution



Pythia6 sanity check R = 0.4, 3 M events
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Pythia6 sanity check R = 0.6, 3 M events
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Pythia8 jet resolution evaluation e, Fit + min event #
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Reco E / True E vs.  True E



Pythia8 jet resolution evaluation η, Fit + min event #
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Δη vs. True E



Pythia8 jet resolution evaluation φ, Fit + min event #
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Δφ vs. True E

Last slide



Backup Pythia8: energy trigger (newly added)
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Backup Reference (sPHENIX proposal)
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Backup Ken’s slide in EICUG

282016 EICUG Meeting ANL - Kenneth N. Barish

20x20 array of
2.2 x 2.2 x 18 cm3

PbW (PHENIX MPC)
EMCal Crystals
with 10x10 square hole
(300 crystals total)
3.0-3.3 < h < 4.0

PHENIX PbSc EMCAL modules
(5.5 x 5.5 x 33 cm3) organized in groups of  four modules
(3152 modules or 788 groups of 4)  (1.4 < h < 3.0-3.3)

Pb/Sc sandwich HCAL (NEW)
10 x 10 x 100 cm3 towers (1.2 < h < 4.0)
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Backup Pythia6: adding triggers (1)
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Backup Pythia6: adding triggers (2)
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Backup Pytune message
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